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 INTRODUCTION
Child development is a multifaceted aspect influ-
enced by several factors, including environmental1-3. The 
development of children may occur in different ways, de-
pending on the social environment in which they are in-
serted4. Consequently, the family environment stands out 
as a factor of child development5. In this regard, Bronfen-
brenner6 states that the family and the school are the main 
primary child development contexts, and are responsible 
for much of the development of motor capacity4.
Thus, in the early years of a child’s development the 
physical composition of the environment establishes itself 
as one of the first means of motor experience7. In this phase, 
the discovery of his environment happens in a unique way, 
since during this period the motor action predominates the 
cognitive, in this way, the relationship that is established 
between the child and the context where he is developed is 
key for his motor development8. The interior of the house 
and its surroundings are configured as the first external en-
vironments for experimentation during the early years of 
life for most children, as they spend most of their time at 
home. Therefore, the domestic environment proves to be 
an important factor in children’s overall development. In 
addition, the availability of stimuli such as toys, books and 
games is an indicator of the overall home quality7.
Abstract
Introduction: The environment in which the child is inserted and motor opportunities offered to this is 
essential for a good motor development.
Objective: To analyze the relationship between the motor stimulation opportunities in the family 
environment and children’s motor development of both sex.
Methods: were evaluated 72 children, 33 boys and 39 girls with age of 38 to 42 months. The evaluation 
was conducted by Affordances in the Home Environment for Motor Development (AHEMD) and the Test 
of Gross Motor Development-2 (TGMD-2). Were used the tests Chi-square, Fisher exact test, t test for 
independent samples, Pearson correlation and multiple linear regression.
Results: In general, the households have low opportunities for motor stimulation, and for households 
with boys the score is higher. The girls performed better in locomotor skills, while boys had higher scores 
on object control skills. It found a significant correlation to motricity materials and thick materials motor 
for boys and variety of stimulation, fine motor materials, motricity materials and motor stimulation for 
girls. For the boys the motor performance is explained by the available variables of fine and gross motor 
skills and for the girls by materials of motor stimulation, stimulation variety and materials of fine and 
gross motor skills.
Conclusion: On the presented results we can conclude that the home environment  is directly related 
to the motor development of girls and boys.
Keywords: motor stimulation, home environment motor development.
ORIGINAL RESEARCH
85J Hum Growth Dev. 27(1): 84-90. Doi: http://dx.doi.org/10.7322/jhgd.127659
J Hum Growth Dev. 2017; 27(1): 84-90Opportunities for motor stimulation in the home environment of children
Understanding the importance of the environment 
for individual development, Gibson9 proposed the theory 
of affordances and opportunities offered by the environ-
ment for individual action and, consequently, for learn-
ing and developing a skill, and thus the notion that home 
may or may not offer stimuli that are more or less condu-
cive to the child’s development10. Therefore, in light of 
the principles of the sequence and continuity of a lifetime 
motor11 development approach, it is assumed that motor 
development is influenced by the affordances in the home 
since the beginning of the basic fundamental motor ac-
cording to the gender. However, there is no consensus in 
the current literature about the relationship between these 
variables5,7,12-14 and whether the same behaviour differs be-
tween the sexes, since most studies do not discriminate the 
results in relation to sex.
Thus, the present study aimed to analyze the rela-
tionship between opportunities for motor stimulation in the 
family atmosphere and the motor development of children.
 
 METHODS
Characterization of the study
The study is characterized as descriptive, cross-
sectional and associative, and was performed in 2014 with 
children aged between 38 and 42 months from a munici-
pal school in the city of Campina Grande do Sul, Paraná, 
Brazil. Submitted and approved by the Research Ethics 
Committee of the Pontifical Catholic University of Paraná 
under number 130,202/CAAE: 08806812.0.0000.0020.
 
Participants
Parents and representatives of children aged be-
tween 38 and 42 months enrolled in a municipal school 
in the city of Campina Grande do Sul, Paraná, Brazil were 
invited to participate in the study. The following inclusion 
criteria were considered: age as stipulated earlier; agree-
ment to participate in the study; provision of informed 
consent signed by the parents or representatives.
Collection instruments and procedures
To evaluate opportunities for motor stimulation, the 
AffordFFances in the Home Environment for Motor De-
velopment (AHEMD) questionnaire, developed by Rao, 
Sami and Gabbard15, translated and validated for Brazil by 
Caçola et al.16, was applied to assess the quantity and qual-
ity of opportunities for motor stimulation that the family 
context offers for the development of these children. 
The questionnaire is addressed to those respon-
sible for children aged between 38 and 42 months and 
is composed of five subscales: (1) external environment, 
(2) interior space, (3) range of stimulation, (4) fine motil-
ity and material, and (5) motility thick materials. These 
subscales are classified hierarchically in four levels and 
the total score of the questionnaire varies from 5 to 20 
points, which is finally ranked on a standardized scale of 
four categories: “very weak”, “weak”, “good” and “very 
good”. For some analysis categories they were grouped 
into “suitable” (good and very good) and “inappropriate” 
(weak and very weak).
The evaluation of motor development was accom-
plished through the Test of Gross Motor Development-2 
(TGMD-2), developed by Ulrich in 2000 and validated for 
the Brazilian population by Valentini et al.17. The TGMD-
2 consists of an analysis of six motor tasks (running, 
jumping on one leg, jumping horizontally, jumping over 
an obstacle, sliding and sprinting) and six object control 
tasks (swing, catch, bounce, pitch, roll and kick); the per-
formance of each child in the tasks of that test was filmed 
for later analysis. Each task had a number of performance 
criteria for the qualitative analysis of movement; the child 
received one (1) point if it was answered according to the 
criteria and no point if he didn’t answer. From this the 
sum of the points obtained in each subtest was obtained, 
and classified in the test as raw scores. The analysis of the 
performance criteria was done by two trained evaluators 
experienced in the evaluation of the test.
Data collection was carried out in the children’s 
own educational institution, where each child was filmed 
performing the TGMD-2 in the presence of only two 
people, who had been previously trained and were experi-
enced in its application. All tests were applied by the same 
instructor, and for each skill tested three attempts were 
made (one practice and two for further analysis).
After the motor tests, the questionnaire concern-
ing opportunities for motor stimulation, the AHEMD, was 
sent out for parents or representatives to fill them in.
 
Statistical analysis
The results were analysed using the statistical pro-
gram Statistical Package for Social Sciences (SPSS)® ver-
sion 20.0. It was initially held a descriptive statistics by 
means of the values of average, standard deviation, abso-
lute and relative frequencies.
The association between the subscales of the 
AHEMD and the TGMD-2 was verified through the Chi-
square test and Fisher’s exact test. To verify the differenc-
es between the genders in relation to motor development 
opportunities a t-test for independent samples was used, 
and the data showed normal distribution, which was veri-
fied through the Kolmogorov-Smirnov test. The 
Pearson correlation test was employed to deter-
mine the relationship between the AHEMD subscales and 
the motor development and the association between the 
variables through the multiple linear regression test. For 
all the analyses the significance level adopted was 5%.
 
 RESULTS
With regard to opportunities for stimulation, 63.5% 
of homes with female children were considered to have 
very weak opportunities. Among homes with male chil-
dren, the opportunities were a little better, since only 
33.3% were regarded as possessing very weak opportuni-
ties (Figure 1).
When checking the ratings of the subscales com-
prising the assessment tool motor stimulation opportuni-
ties between genders, no differences were found (p-value 
> 0.05) (Table 1). Another important aspect of Table 1 is 
the higher prevalence of inadequacy of opportunities for 
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motor stimulation in these households, although the prev-
alence for homes with children exceeds 50.0%.
Table 2 shows the percentiles of the variables 
of motor development in the sample studied. The girls 
Figure 1: General classification of motor stimulation opportunities in home environment according to the gen-
der value of x2 = p ≤ 0.001
Source: The author
Table 1: Frequency distribution of the subscales and the overall rating of the AHMED instrument according to 
gender
                                            Adequate           Inadequate
 B Boys G Girls B Boys G Girls
 % (n) % (n) % (n) % (n) 
External environment 39.4(13) 33.3(13) 60.6(20) 66.7(26)
Internal environment 81.8(27) 69.2(27) 118.2(06) 50.8(12)
Fine motricity materials 51.5(17) 43.6(17) 48.5(16) 56.4(22)
Gross motricity materials 66.7(22) 56.4(22) 33.3(11) 33.6(17)
Variations of stimulation 63.6(21) 36.4(12) 66.4(22) 33.6(17) 
General classification 12.1(04) 26(01) 87.9(29) 97.4(38)
*Significance level p < 0.05 of the p-value regarding the Qui-square text and Fiher’s Exact Test.
achieved better performance in motor skills, while the 
boys showed higher scores in the object skills. However, 
these differences between the genders were not consid-
ered statistically significant.
Table 2: Media of percentiles of motor development distributed in the subscales: Locomotor and Object control 
according to the gender
Classification
 Boys Girls T test p-value x (dp) x (dp) 
Locomotor 54.6(4.9) 55.9(5.0) -.887 .386
Object control  45.4(4.9) 44.0(5.03) -.888 .385
Total 58.8(10.9) 53.3(10.3) 1.68 .100
*Significance level p < 0.05 of the p-value regarding the t test for independent samples.
Figure 2: Classification of motor performance level according to gender
Source: The author
With regard to motor development, 41.0% of fe-
male children were considered to have higher level of mo-
tor development. Between the male children, the perfor-
mance was slightly better (45.5%) (Figure 2).
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When considering the relationship between mo-
tor development and the subscales comprising motor 
stimulation opportunities in the family context, moder-
ate and strong correlations were observed for male chil-
dren for the provision of materials for fine motor function 
(r = 0.773) and motility thick materials (r = 0.618). For the 
female children, moderate correlations were observed for 
the variety of stimulation (r = 0.540), fine motility materi-
als (r = 0.641), motility thick materials (r = 0.602) and 
motor stimulation (r = 0.433) (Table 3).
Table 3: Correlation between the opportunities for motor stimulation and scores evaluating the motor develo-
pment of children
Variable Male gender Female gender
 (r) (r)
Internal environment .015 .109
External environment .062 .150
Variations of stimulation  .287 .540*
Fine motricity materials .773* .641*
Gross motricity materials  .618* .602*
Total motor stimulation .073 .433*
*p-value<0.05 in the Pearson’s correlation test.
In the linear regression analysis of the correlation 
between opportunities for motor stimulation in the family 
atmosphere and the motor development of children it can 
be verified that the independent variables that have a rela-
tionship with motor development were fine motility mate-
rials (β = 0.592; CI, 18.6 to 4.01, p < 0.003) and motility 
thick materials (β = 0.203; CI, 10.9 to 3.32, p < 0.005), 
which explained 54.8% of the variation in motor devel-
opment for children. And the variables materials of fine 
motility (β = 0.380; CI, 15.8 to 1.62, p < 0.005), motility 
thick materials (β = 0.123; CI, 10.9 to 6.51, p < 0.005), va-
riety of stimulation (β = 0.296; IC, 12.9 to 2.68, p <0.005) 
and motor stimulation (β = 0.176; IC, 19.9 to 3.48, 
p < 0.005) explained the motor development in 55.8% of 
the girls investigated.
 
 DISCUSSION
In verifying the relationship between opportunities 
for motor stimulation in familiar surroundings and the mo-
tor development of children of both genders, it is observed 
that the households evaluated presented few opportunities 
for motor stimulation. In other studies12,18-23, there was 
negative evidence regarding opportunities for motor stim-
ulation in the home environment. The home environment 
is considered crucial to the development of the child23,24. 
However, it can be seen that this environment doesn’t cre-
ate opportunities or encourage the motor development 
of the children examined, and other microsystems, such 
as educational institutions, are responsible for providing 
such stimulation, so that the motor development of those 
children will not be compromised23.
By stratifying by gender, the homes with male chil-
dren showed higher motor stimulation scores than girls’ 
homes. In general, the carers, the majority of whom are 
mothers, set the rules according to the gender of the chil-
dren, which determines the materials to be used, as well as 
the typical games25 and the organization of home26 spaces, 
situations that can influence stimulating opportunities for 
boys and girls.
With respect to the degrees or subscales of motor 
stimulation in children, subscales that examined the exter-
nal space were the most inadequate variable, which is in 
line with the results of other previous studies. In a survey 
conducted in the homes of children in Ceará, Brazil, it was 
found that the external environment of most analysed resi-
dences did not offer sufficient opportunities for the motor 
development of the children12. So, as in Várzea Alegre, 
Ceará, Brazil, where few external environment opportuni-
ties for children were found13. 
The typology of households is an important factor 
in the infant motor development process, since the physi-
cal spaces in structured environments provide a range of 
stimuli22. Therefore, these findings justify the need for the 
development and construction of public leisure areas that 
offer a minimum footprint for better motor development 
of children, given that the current available studied homes 
are not suitable for motor enhancement.
When we look at the classification of evaluation in 
the TGMD-2, less than half of the children tested, 45.5% 
of boys and 41.0% girls, showed high motor develop-
ment. These results are in line with other studies that have 
shown a high prevalence of children with inadequate27,28 
motor development, thereby suggesting that the low level 
of motor stimulation opportunities offered to the children 
investigated seems to influence motor development as a 
whole.
Another aspect noted is the better performance of 
children’s motor patterns in relation to others. This im-
proved performance of motor skills in the age investi-
gated is explained by the child’s own process of motor 
development, taking into consideration the sequence and 
continuity principles proposed by Gallahue, Ozmun and 
Goodway11, which claim that rudimentary motor pat-
terns are acquired before more complex actions such as 
handling objects29, thereby justifying the outcome found. 
With respect to motor performance, the girls were better 
than the boys, a fact justified by the faster maturational 
development in girls, which contributes to their better per-
formance in motor skills11.
However, in the classification of control of objects 
the boys showed better results, which may be explained 
by the fact that they are more prepared to join in the fun 
and games, thereby showing a greater tendency to acquire 
motor skills involving handling objects29. Consequently, 
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the better performance from the boys in the control of ob-
jects is associated with the characteristics of the culture in 
which they are inserted30.
When correlating the opportunities in the home 
environment and motor development, a significant cor-
relation was found for fine and gross motor skills for the 
boys and a variety of stimulation, and materials of fine 
and gross motor skills and motor stimulation for the girls. 
These results were confirmed by the multiple linear re-
gression performed, and are justified, since girls develop 
earlier than boys and are more patient in performing fine 
motor activities, which causes the AHEMD to be more 
compatible with the female gender13. In addition, these 
authors attribute this finding to a greater importance of the 
variables variety of stimulation and the presence of ma-
terials of fine and thick motility, in relation to other sub-
scales that compose the AHEMD.
Regression analysis revealed that the variety of 
stimulation can be a significant predictor for motor de-
velopment. This discovery suggests that an adequate 
amount of stimuli at home can increase the effect of the 
environment20,31. In general, these results show promising 
evidence to support the prediction that, with a good score 
of affordance, there is a likelihood of good motor develop-
ment, thereby making the maintenance of locations where 
children have opportunities for playing and recreation im-
portant12,32.
In front of these results, is highlighted the aware-
ness of parents and teachers of the importance of motor 
opportunities, mainly related to gross motor skills involv-
ing fundamental movements, as practical implications of 
this research.
The limitations of this study include the transverse 
character used, which does not allow causal inference, as 
well as the use of non-probability sampling, which does 
not allow for the extrapolation of data to the entire popula-
tion of this age group.
However, these findings can assist in the imple-
mentation of policies, programmes and actions directed at 
the child population, by means of practical guidelines de-
signed to minimize the effect of inadequate environments 
by increasing the quality and quantity of areas and equip-
ment in order to optimize the development of the child and 
the promotion of health.
The home environment is directly related to the mo-
tor development of girls and boys. Girls come from a home 
environment with a greater variety of stimulation, handling 
materials of fine and gross motricity, and boys who reside 
in households handling materials of fine and gross motric-
ity showed better levels of motor development.
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Resumo
Introdução: O ambiente em que a criança está inserida e as oportunidades motoras ofertadas a essa 
é fundamental para o um bom desenvolvimento motor.
Objetivo: Analisar a relação entre as oportunidades de estimulação motora no ambiente familiar e o 
desenvolvimento motor de crianças de ambos os sexos.
Método: Foram avaliadas 72 crianças, sendo 33 meninos e 39 meninas com idade de 38 a 42 meses.  
A avaliação foi realizada por meio dos instrumentos, Affordances in the Home Environment for Motor 
Development (AHEMD) e do Test of Gross Motor Development-2 (TGMD-2). Utilizou-se os Testes, Qui-
-quadrado, Exato de Fisher, Teste t para amostras independentes, correlação de Pearson e regressão 
linear múltipla.
Resultados: De forma geral, os domicílios apresentaram baixas oportunidades de estimulação motora, 
sendo que para os lares com meninos o escore é maior. As meninas obtiveram melhor desempenho 
nas habilidades locomotoras, enquanto os meninos apresentaram maiores escores nas habilidades de 
controle de objetos. Encontrou-se correlação significativa para materiais de motricidade fina e materiais 
de motricidade grossa para os meninos, e variedade de estimulação, materiais de motricidade fina, ma-
teriais de motricidade grossa e estimulação motora para as meninas. Desta forma, no sexo masculino, 
o desemvolvimento motor é explicado pelas variáveis, disponibilização de materiais de motricidade fina 
e grossa e para o feminino pela estimulação motora, variedade de estimulação e materiais de motrici-
dade fina e grossa.
Conclusão: Diante dos resultados apresentados pode-se concluir que o ambiente domiciliar está dire-
tamente relacionado com o desenvolvimento motor para as meninas e meninos do contexto analisado.
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